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Belated Expressions for Bernoulli's and Euler's 

Numbers. 

By J. 0. Fields. 



n n 



By the formula* 

we may very readily connect Bernoulli's and Euler's numbers. 
Put« = e- <a ', then 

sec x + tan x = — : — = -+■*=/ . ■ , (2) 

where, when « is even, ^ w is one of Euler's numbers, and when n is odd, Ber- 
noulli's number B n +i = 2 " + i(2"+ 1 — l) * Puttm S # ( w ) = u + i in (*)> we S et 
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W« + t"V^ r!(p — r)! Wx/ ' W 



whence 
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i w = fjJY-2 - V y (-i) r p'(-^) m (i+»r°' +1) 

2 * \dx ) u + i ~ l—> LLf r!(p — r)! 
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1 r y=(l+*)- 1 J 

~2^ r! 2/ + 1(l-y)'+i-iL r A < )(l-y)r->+i 
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=E(- 1 n-nr( T ^)' +1 x-^sc+x-^)' 



•For demonstration of this formula see Bertrand's Caloul Differentiel, p. 141, or Amer. Journ. of 
Math., VoL XI, p. 390, formula (7). 
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Observing that (1 + if= 2i, we find 
n+l *+* »— * 

B -=<4-)~ r EE i ' + 'Ct 1 >. («» dd ) 

2 1 

^^-(l + O^'HH^'Ct 1 )'*' (»even). 



(4) 



When n is odd we have then 
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n + l s — 1 



2(n+l) fif^yWi + iy 
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Taking account only of the real terms in the summations on the right side 
of (4), since E n being real, the imaginary terms must cancel one another, we may 
also write (4) under the form 
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HCt 1 ){( i -(- i ) i * 1 ) , '- i -( i+ (- i )""* 1 ) , '-»}' ( wodd ) 
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n + l 

K = (- 1)^2-5-^? ( w + ^-{^ + (- lp «._,}• (n even) 
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where (— !)•», = s n — (s — 2) w + (s— 4) n — 
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